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Scie ntific’Manpower Resource * of the USSR 
before Council of Foreign Relations, Mew York, March 29, 1956, 


Central Intelligence Agency 

As you all know, the scientific-technical manpower shortage is 
a matter of real concern in this country. Perusal of "want ad" 
pages from any Sunday New York Tlir.eg serves to emphasise, if indeed 
eophasis is needed, the extent to which American industry is crying 
for engineers and physicist*. United States industries, long expe- 
rienced in competitive free enterprise, now are directing much of 
this competitive skill toward luring engineers and scientists to 
their companies . The race is on I For future business achievement* 
will go to the firms which are successful in recruiting competent 
technical manpower now. 


The race is on not only among United States companies, however, 
but between nations. The United States and the Soviet Union are 
each trying to outstrip the other in producing large numbers of 
scientist* and technicians. In the Soviet Union impetus is given 
the program from highest government authorities. Out of the 67 
members of the USSR Council of Ministers, 3 9 have had a scientific 
or technical education. Significantly, 9 of the 13 First Deputy 
and heouty Chairmen have technical backgrounds. These men know the 
Importance of technical training and are in a position to give 
assistance when and where it is needed. 


Today the United States and the Soviet Union each has a 
scientiflc-technioal manpower force of about 1.2 million. In ^ 
researcn and teaching uhe Soviet Union has a force only about 2/ 3ds 
that, of the United States (175,000 vs 265,000). In research alone, 
t hey have only shout naif tne numuer we have (120,000 v* about 210,000). 
hut • each year, though we turn out 10^ more college graduates than they, 
they graduate maipy more in science and engineering than we do. For 
example, in 1955, SO* of Soviet full-time students graduated in 
scientific -technical fields as compared to only about 25* in the 
Un;ted States. In engineering alone, the Soviet Union graduated 
twice as many as did the United States. 

Chart 1, Graduates per Year in All Scientific Fields, shows the 
steady increase in both countries in numbers of graduates in all science 
fields from 1930 to I960. In 1930 both countries were almost equal, each 
graduating about 36,000 science students. The 1933 drop to 19,000 in 
the Soviet curve resulted from a lengthening of course*. The rise in 
1935 (in the Soviet curve) reflects the expanded enrollments in 1930/32. 
Both' the United State* and Soviet curves show wartime losses frcsi about 
15U2/L3 to 1915. Soviet losses were greater than ours. They dropped to' 
about 22,000 in 19^5 compared to about 39,000 in the United States. 

Rapid post-war increases are shown for both countries. We climbed 
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i«;Ver ar.d farther end reached a pea* of aVout 131,000 science 

graduates m 1950, largely under the "GI Bill", and then started 

da cl 1 u; rg , Th»y J Imbed less spectacularly,, but note that the Soviet 

ic’-TV'V n ° l r '° int ° a (lecline * That curve is still rising. In June 
l .U ocviet science graduates outnumbered ours by about 36,000. It la 
estimated that In I960 the Soviet Union will graduate about 155*000 
science students compared to about 126,000 in the United States. 


Chart 2, Graduates per Year in Physical Sciences and Ingineering. 
shows a comparison of American and Soviet graduates in the physical 
sciences and engineering only for the period 1930 to I960. During 
the early 1930's, the United States graduated more engineers and 
physical scientist# than did the Soviet Union* In 1935 and 191*0 
as a result of planned expanded enrollments in 1930 to 193?, the* 
Soviets graduated more than did the United States. Wartime losses 
are shown. Again, the Soviet* dropped lower than did the United States, 
Post-war expansions are obvious. Note that in 1950 we graduated almost 
R ln the P^* 1 * 5 * 1 •ciences and engineering as they did. 

BU J rev ® rse trend developing and in June 1951* the Soviets 

g K * d .*!o d JL? * or * thAn w ® dids about 6 5,OOC in the USSR compared to 
about 3 8 , °00 in the United States. It is estimated that the^Soviete 
win graduate 90,000 in the physical sciences and engineering in I960 
compared to about 65*000 in the United States. 


... Y these trend * continue, it is apparent that soon the Soviet* 
will have a decided advantage in numbers of scientific- technical 
personnel Continued expansion of their manpower reservoir is assumed 
by tne -oviet educational system. Because the educational system is a 
key factor in this race, I should like to point up some of its more 
important features* First of all, the system is designed mainly to 
train scientists, technicians, and skilled labor for the nation’# 
economy. Even elementary schools stress science. There are no 

^‘^ore everjr Soviet student has taken 5 years of physics, 
a J* y*«*s of Chemistry, 10 years of mathematics* and 

K r ° n ? V . by th * tlJae Ls flal8he * high school. Compared with 
American high school graduates, less than 10 t of whom have taken a* 

much as a year of physics and chemistry, and- even fewer any advanced 
mathematic, the Soviet high school graduate has a much better science 
foundation. An evaluation of Soviet high school textbooks for phyai^ 
courses shows that the books', coverage is not so up-to-date as that 

presented an United States high school text*, but the range of material! 
presented is broader. ** 


Wgh Bch ° o1 * the better students enter a higher 
ducational institution. Honor student, are admitted without taki* 
entrance examination., but all other, must pas. atif? comp^e^vT 
exams in Russian language and literature, mathematics, phyeica, 
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chemistry, and one foreign language. All entrance examinations 
are oral, except Russia* which is written and matheeutics which 
is both written and oral. Future Soviet engineers and scientist* 
are trained at on* of 3 types of higher educational Institutions! 

(a) Engineering and technical colleges offer U-5 year 
courses la specialised fields such as machine 
building, construction, and agriealtural mechani- 
sation. These eollegns prepare engineers and 

specialists for particular industries. 

(b) Polytechnic institutes offer U-6 year courses in 
broader engineering fields such as civil, 
electrical, and metallurgical engineering* 

Students graduate as production engineers and enter 
the economy. 

(c) Universities offer 5-5$ year courses in fundamental 
sciences. Graduates enter research or teaching— 
the better graduates are directed to research. 

Almost half a million studanta enter thee* Soviet colleges each 
year. They spend, as Indicated, U-6 years in s rigorous course of 
study. Discipline is strict. Attendance at lesture and laboratory 
sessions is compulsory. As naqy as 10 coaiprehenslve examinations are 
given each year. Those who fall are weeded out. Those who do veil 
are rewarded by increased stipends* 

While in collage students spend as much as 90 % of their tin* *a 
technical subjects. Tbs next four charts show translations of 
curriculum requirements listing subjects of instruction and the number 
of hours allotted for lectures, laboratory work, and practical study 
for each subject. The first two charts (3 and 3a) show the 19 55 
curriculum prescribed for physics majors at Kharkov State University* 
Chart 3 lists the scientific subjects studied and the number of hours 
spent on each subject. Students spend 3*556 hours out of n total of 
1,290 hours over n 1*$ year period studying scientific subjects. Chart 
3a lists curricula requirements in non- eoiontific nub Jests* Only 72b 
hours are spent on non-seientific subject*. The pie diagram shove 
graphically that 83% of the student's time is spent on scisntifie- 
technical subjects* 

Chart* b end Ua, proscribe the curriculum for mechanical engi- 
neering students majoring in "Machine Construction, Metal Cutting 
Machine Tools, end Toole" et Bauman Higher Technical School in Koaoov* 
(Bav&an, incidentally, is the boat technical school in the cou ntry. 

It is superior to any technical school in the U.K* and coheres 
favorably -with MIT in this country. One of the impressive fasts 
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about Batman ia that all of ita engineering students taka physics 
couraaa which correspond In laral to thoaa takan by phyalca na^ora 
in thla country and which ara raraly takan by engineering atudanta 
hare. Every Bauman graduata haa a training in pkyaica corresponding 
to a atiff phyaica undargradnata minor in tha United States.) Chart 
U liata aciantific subjects. Out of a total of U,8U8 honra apant on 
inatruction, laboratory work, and practical atudy 2 darotad 
to aciantific subjects. • Chart Ua shown tha nowaciantific subjects 
prescribed. Only 526 bourn ara apant on non-aciantific subjects. Tha 
pia diagram shows that 89* of tha Bawaan student's tina ia devoted 
to scientific-technical subjects. For purpoaaa of comparison, at 
HIT tha curriculws praacribad for Mechanical engineering atudanta 
specialising in natarialn and material processing- includes 2,895 
hours of instruction and laboratory work. 2,265 hours or Tot of tha 
student's tine ia apant on aciantific subjects. 

Quality of training in tha Soviet Union in ganaral compares 
favorably with that in tha United Statos. Ae conpe title* for ontranse 
to universities and collages ia vary keen, standard# ara kept high* 
University facultiaa ara organised so that saeh departaent ia quite 
small and teachi^ often can ba dona through informal contact between 
atudanta and ataff. For example, tha overall ratio of atudanta to 
teachers in Soviet collage a was 10,5 to 1 in 1950 compared to about 
Hi to 1 in tha United States. Tha Soviet ratio was up to 12.6 to 1 
ia 195U. Tha ratio varies from school to school, of course, and tha 
Soviets don't always compare so favorably. For example, at Bauman 
the student- teacher ratio ia 11.1 to 1 compared to 5»8 to 1 at HIT 
and about 2.7 to 1 at CalTech. A weakness of tha Soviet system ia 
that training ia highly specialised and collage graduata# therefore 
often have competence only in narrow specialty fields. Sueh nnrrem 
specialisation tends to create a narrowness of outlook and nay wall 
reduce the Soviet scientist* chances of producing original aciantific 
research. Furthermore, emphasis throughout schooling ia on acquiring 
knowledge rather than understanding. Many • J .S • experts feel that sueh 
" spoonfeed ii^;* will alee inevitably limit independent inquiry and 
originality. 

As tha aciantific profession in the Soviet Union ia a highly 
honored and wall paid one, tha majority of Soviet students wish to 
prepare thenselve# for a aciantific career. What institute a student 
attends and what course of study he pursues is largely a matter ef 
a tats selection. Instead of depending upon individual preference er 
public appeal to influence the high school graduate' a choice of a 
r major", tha Soviets use several af feotive methods to funnel students 
into disciplines in accordance with the needs of the Stater 

(1) They use, of course, propaganda appeals, mseh aa we do, 
stressing monetary and prestige factors, end in addition point omt 


Approved For Release 2001/08/20 : CIA-RDP75-00001R000200430063-0 


ro 


< 

x 

o 


co 

h * 
y o 

S' < 

uQ 


CO ^ 
£ CO 

oC 

DC W 

O > 

^ 2 

ujD 

O w 

< 

2 < 
O H 
2 to 

< > 
J O 
2 ^ 
O og 

5 ^ 

aZ, 

o ^ 

^ H 

Cj < 


cC Q 
dc D 
S — * 

\n 

On 


</) 

or 

3 

o 

x 


cO 

S 

3 

Z 


o 
D Q 


2 

5 

z 

o 


oc 

< 

1U 




»8R5g 3g#8§8* * « 

• : • : ? * : : : • : : ? : • ! 


5 

d 


3 


«/> 


Z 


o 


2 

3 


5 



2 


Approved For Release 2001/08/20 : CIA-RDP75-00001R000200430063-0 


TOTAL NUMBER OF HOURS SPENT ON SCIENTIFIC SUBJECTS - 
OUT OF GRAND TOTAL OF - 4290 
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th&t it is the Soviet student* • duty to prepare 
ia achieving socialist supremacy. 


himself for useiulnes* 


A-.tr-A -,1 ^ no ^ er Tei T potent Method of channeling students into 

2t nIrt^? ldJ i8 ! h ^ th ! a * t ° f dr * ft « Student* who enroll 

draf ■pecielieed school s or in certain couraee are given total 

draft exemption* or continuing def entente. For example, during ^he war 

* liBti “« ® 0 *® 8 5 technical collegee who.e stuXnta 

™ " * mtAr y « W « they aucceee- 

fiSd- J!" lr ,tudlea ^ ®ngineering and technical fields— 

fo£c2 toda^ #r * 1Wr * d,finite nm9dB ' The 1 * w still remain* in 

^ Al8 °* e4ch , coll ««® university has a quota system. 

tachni "°£ ‘PP 11 sante than vacanciea in scientific and 
technical fields. When shortages of specialists are anticipate.! 
quotas are raised thereby admitting larger numbers of people. * 

atude.+j. a Fi l ttl i 7 \ 6Ch0lar3hJ P* Md ®e^e to channel 

desired study areas. Scientific or engineering at, lent, 
receive more rubles per month than do their fellows who study, s * r , 

“tj* changp * ° f cour,e > * iB ° tf/iizi or 

stipend in a given subject field. 

, A of * million student* each year successfully couplet* 

islln *lh ^ *** * r * duat ® fro#1 coll ®e« ^ the Soviet Union* here 
•gain, the^State steps in--gracuata» are assigned to Jobs m the 

or°SnUcIl 0 -Sl?^ gra ^ t€ ! “y occasionally use outside influence 

V 8 ! desir * d mo ft , .udente confer 

ther^a.e^ tST^rr Wher#Ter th ® St ** them. After all. 

fo£ ZZ Sa ? ?* f0T th * ir ® ducation training and there- 

a?^.^! 7 ar * ° bli « at ® d to rapay the State by their work. The beat 
students usually want to go into research and do so. Once assigned * 

52 *" “? .Wlgn.0 pl.o. for .t l.Mt thrw y.«r.. H.nc. Hi. 

firtJedU SaJ «SS !f°; * r,d “ tM m *=tu^l r «ploy.d in scSMtific 
riexoa while only 60% of our science graduates work in their field*. 

Graduates and researchers who show exceptional promise are ae’ecta.- 

An - r •*“**»« '« tir.. ye.r. J proporl^ . 

S o" Ph D S?.*” f* 1 '? * ' c *‘ ldld * t *" roughly co.p.^fcl» 

we , Th f Sovlfit * ttlr ®*dy dave more science "Candidates" than 

Annually shows th * C1 * nC# * J hart H1 fi h ® r Osgress in Science Awarded 
Bhow * tb® nu “ ber ® of Soviet "Candidate" and United Stages 
Ph.D. degrees swarded in science eacn yew from 1935 to mid-195) i. 

^.“u ? i sr™ r r ie,oo s j . 95 

d * Kr * # * th4t y ® ar * A * 70 U can see, tnev na,e 
continuously swarded more higher degrees then we have, except during 
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the years. In June of 19bL he,y granted 8|1(.C '\.»h.Lld* * e trices 
com: a re :i to only 5,000 Ph.D.'s granted in thia country. All in -.11* 
by mii-1955 there was a total of 55,000 Ph.D.'s in science in tins 
country. 70,000 Soviet a held "Candidate" degrees i» science. 

The government has ultimate power to aaeign personnel where they 
are most needed} however, such assignment decisions are not always 
infallible. Evils of bureaucracy plague the Soviets, too. There is 
often wasted talent and duplication of effort. But centralized power 
does insure that higher priority projects are allocated adequate man- 
power for the Jobs. For thia reason scientific achievements vary from 
field to field. In areas important to national power and military 
strength the Soviets excel. For example, their work in combustion 
phenomena ami chemical kinetics is probably the finest in the world, 
and they are highly competent in low temperature physics research. 

They have recently announced the existence of a number of high 
speed electronic digital computers. The largest of these, the HE5M, 
la comparable to some of the better high speed computers in the United 
States and U.K., although, not quite so good as a recently completed 
n.S. computer. Nesmeyamov, TVesident of the USSR Academy of Sciences, 
has announced that high speed computer research is one of a number of 
areas of fundamental importance in which the Soviets will concentrate 
their efforts as, he stated, research in thia field is likely to lead 
* • a scientific breakthrough. 

In the field of nuclear research, they have achieved significant 
advances, and have now added high quality competence in developing 
particle accelerators. At the Atoms for Peace Conference in Geneva, 
the Soviets announcsd that by 1956 they will complete a 10 BEV proton 
synchrotron which will be the largest in the world. United States and 
European laboratories are designing and constructing accelerators in 
the 30 EEV range due for completion in I960 or 1961. But the Russians 
are planning a still larger accelerator up to 50 BEV. On the other hand, 
Soviet agricultural research, in general, has been poor, and medical 
research seems unable to do more than Just catch up with the West. 

In order to exploit foreign scientific advances, the Soviets have 
an extensive information gathering program and are rapidly working to 
perfect a comprehensive system for disseminating these data. Their 
abstracting service is a "State matter" and is accomplished primarily 
by ministerial offices and the USSR Acadeny of Sciences. The Academy's 
Institute of Scientific Information gives very thorough coverage of 
the world's scientific literature. In 1956, the Institute will sponsor 
publication of 12 sorlos of abstract Journals. It is estimated that 
on# year's production of the series will compare in site to about 35 
volumes of the Soviet Encyclopedia (slightly larger than 35 volumes of 
the Britannic#). Hot only in the abstracting service large, but it is 
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HIGHER DEGREES IN SCIENCE AWARDED ANNUALLY 







la which tbstracts ef U sited States 
M Sofiat at* tr*ct JmitmIi bafora they 
abstract Journals. Perfaction of this 
undoubtedly nave bias and expense la 
rsssarsh and derslop*e*t effort. 


VS .*:■*= 3 l 

4 r? ,a * «P—tfcou*h .the Soy lata MOW Juts only 2/3 da the man bar of 
scientists and engineers in rasa arch and teaching that the United 
St* tail haa f they are graduating nore 1* sc lane* each year and stay 
WiTV nus*rical.adr«ntage. Bee ansa SoTiet engineering 

training 1* highly specialised, the quality of Soria t engineers nay 
be inferior to United States engineers. But Sorlat scientifie 
achisrenents show that ths orerall quality of Soviet scientists 
compares faTOrably with that ef the United States. Soviet scientists 
" ^an do, but not ere nrthing we can do. How soo. 
th^ll te able to do •▼•rythin^ will depend in part on their rapidly 
growing pool of scientific -technical manpower resources. 
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